Abstract: This paper investigates calendar anomalies in the Turkish foreign exchange markets during 1986-94 period. Changes in the free market and official daily exchange rates between the Turkish lira (TL) and US dollar (USD) and the German mark (DM) are examined for empirical regularities on different days of the week, around the turn of the month and before holidays. The findings reveal that free market rates exhibit day-of-the-week and week-of-month effects. In addition free market DM returns display a holiday anomaly. These calendar anomalies are explained by cash disbursement patterns, together with currency substitution in the economy. The impact of treasury auctions and banks' management of liquidity on day-of-the-week effect is also discussed.
CALENDAR ANOMALIES IN THE TURKISH FOREIGN EXCHANGE MARKETS
Calendar anomalies in financial markets are well-documented phenomena. Various studies have found that asset returns are different on days of the week, months of the year, turn of the month and before holidays. Such empirical regularities are more pronounced in securities markets and therefore have been subject to investigation in numerous studies.
1 Empirical examination of calendar anomalies in foreign exchange markets, on the other hand, has been limited. Nevertheless, the extant studies point out to the presence of a day-of-theweek effect in the spot rates of major currencies as well as traded futures and options on these rates. Key references include McFarland, Pettit and Sung (1982) , So (1989) , Hilliard and Tucker (1992) , and Cornett, Schwarz and Szakmary (1995) .
Noticeably absent in the literature is the documentation and explanation of calendar anomalies in the foreign exchange markets of emerging countries.
Such an effort is useful because in these economies the foreign exchange market plays a pervasive role. Not only is this market used by those directly involved in international transactions, but also it is used by those who want to hold their assets either in foreign currency denominated deposits or securities. Under these conditions, potential explanations for the existence of calendar anomalies may include, in addition to Ogden's (1990) and Ziemba's (1991) cash flow concentration hypotheses, currency substitution and the related liquidity management concerns of financial institutions.
The objective of this study is to begin to fill this void by investigating the presence of calendar anomalies in the Turkish foreign exchange market during 1986-94. Not only is this nine year period characterized by the existence of an official and a free exchange rate market, but also the foreign exchange regime changed dramatically in August 1989 when the Turkish Lira (TL) was declared a convertible currency. These two phenomena make it possible to analyze more deeply the calendar anomalies of the TL.
The specific calendar anomalies investigated are the day-of-the-week (DOW), week-of-the-month (WOM), and holiday (HOL) effects. 2 The free market and official exchange rates between TL and the US dollar (USD) and the German mark (DM) are used because all of the other currencies contribute little to the volume of Turkish foreign exchange transactions. Exchange rate changes in the free market on Tuesdays and Wednesdays are significantly higher than those in the rest of the week. No such anomaly is encountered for official exchange rates. Free market rates for both currencies also exhibit a significant WOM effect. Daily changes are lower during the last week of a month and they are larger in the first five days, compared to the rest of the month. The HOL effect is only observable in the form of lower free market DM returns before holidays. With respect to the government removing the controls on capital flows, results indicate that the DOW and WOM effects prevailed both before and after the convertibility decision, but with some differences in direction and magnitude.
The remainder of the paper is organized as follows. The institutional framework of Turkish foreign exchange regime is briefly outlined in Section 2, and the data are described in Section 3. The next three sections are devoted to reporting the respective DOW, WOM and HOL findings. Section 7 concludes the paper.
Foreign Exchange Markets in Turkey
Reforming the foreign exchange regime was the critical part of the The period after 1990 can be described as one of managed float. The
Central Bank continued to announce a daily exchange rate, usually determined in a daily fixing session. The "official" exchange rate is used in transactions involving the government and serves as a guiding role in the free markets. 
Data
The data set used in this study contains daily free market and official exchange rates for the TL in terms of USD and DM. Hereafter, USD (DM) free and official exchange rates are referred to as F-USD (F-DM) and O-USD (O-DM), respectively. All exchange rate series are obtained from the Central Bank.
Free market rates are end-of-day ask prices quoted by a major foreign exchange dealer. Official rates are the ask prices announced by the Central Bank for its transactions in foreign exchange. Analysis is conducted on daily price changes (returns), which are computed as the natural logarithm of the ratio of two consecutive prices. Table 1 presents the summary statistics for the exchange rate returns. All four return series are similar in that they possess positive means, are positively skewed, and thick-tailed (compared to a normal distribution). The official series, however, are more skewed and thicker tailed than their free market counterparts. Moreover, as evidenced by the ADF statistic, all four series are mean stationary. Table 1 here
DOW Effect
Turning first to the DOW effect, the following model is estimated for each return series:
where Table 2 . The F-statistics in Table 2 indicate that there is indeed a DOW effect in free market rates during the whole period under examination. This effect is more pronounced in the post 1989
period. In this post-convertibility period, the O-DM exhibits a day-of-the-week effect as well.
To investigate which specific days of the week exhibit weekday anomaly, the mean returns on each day is compared to the mean return of the remaining days and a t-test is used to determine if the difference is statistically significant.
As Ljung-Box Q statistics for autocorrelation indicate the presence of serial correlation in exchange rate return series, Newey and West (1987) heteroskedasticity and autocorrelation consistent covariance matrices are employed in calculating the t statistics. A review of Table 2 reveals that Tuesday and Wednesday returns are higher for the free market rates during the second subperiod, with Tuesday returns being more than twice as large as the overall averages for both the F-USD and F-DM. Friday returns during the post-1989 period in the free market, on the other hand, are lower. Table 2 here
The only weekly economic activity that is strong enough to influence the financial markets is the treasury auction. Starting with mid-1980s, the growing public sector deficit has been financed by government borrowing with the treasury issuing bills and bonds in weekly auctions that started in 1985. As shown in Table 3 , the proportion of treasury bills and government bonds among all securities issued hovers between 70% to 80% throughout the period.
Banks are the participants of treasury auctions. They purchase government securities for their portfolios as well as for their customers. The specific procedure of auctions can be summarized as follows. The Treasury announces the amount and maturity of the borrowing requirement at the beginning of the week. Banks can submit their bids until 12:00 noon on the day of the auction, which is usually a Tuesday or Wednesday. The Treasury announces the results on the same day, and settlement occurs within two days (Eğilmez, 1996, p 87-88) . The share of government securities in total bank assets, as shown in the second column of Table 3 , has been a substantial 10%.
Given the sheer size of T-bills in bank asset portfolios and dominating role of government securities in financial markets, auctions of those securities would have a non-negligible impact in all financial markets as well as bank portfolio behavior.
In managing their liquid reserves, banks have a choice between overnight lending in the TL interbank market and foreign exchange. Purchasing T-bills in weekly auctions requires drawing down liquid reserves. Hence they exert a downward pressure on exchange rates on the settlement days of the auctions. On other days, when banks get ready to invest in T-bills, an upward pressure on exchange rates derives the rates up. Table 3 here
WOM Effect
The behavior of exchange rates during the work weeks around the turnof-the-month is investigated in this section. - Table 4 here Table 3 shows the share of foreign exchange deposits by residents in total bank deposits. Together with higher inflation levels this share has reached 50% in recent years. Selçuk (1994) notes that "long queues in front of change offices, especially on days when salaries are paid, suggest that foreign currencies are also replacing Turkish Lira in daily transactions" (Selçuk 1994, p. 510) . In addition, small business firms, with restricted access to interest bearing very short term instruments, also hold their liquid reserves in the form of foreign exchange. In a more recent study, Selçuk (1996) finds that elasticity of substitution between the TL and the USD is indeed very high and significant.
Given the extent of currency substitution in Turkey, it is not surprising to discover that exchange rate changes tend to follow cash disbursement patterns.
As Ogden (1990) and Ziemba (1991) Table 4 contains the WOM effect results for 1992-94. As expected, WOM effect is much stronger in this subperiod, with first week changes being three times as large as the changes in the rest of the month. This is true for both currencies in both markets, free and official. 9
Holiday Effect
The last calendar anomaly investigated is the HOL effect. Individuals and firms who hold foreign exchange may switch to TL just before a holiday for the purposes of shopping, travel, or payment of holiday bonuses. If this proposition is valid, lower exchange rate changes just before the holidays would be observed. During the entire period all holidays that did not start on a weekend are identified and the returns on the day just before the holiday are examined.
Between 1986 and 1994 there were 47 such holidays. The findings are presented in Table 5 . The average return on preholidays in free market rates are lower, whereas official rates do not exhibit any visible differences. The HOL effect for the F-DM is much is stronger, as evinced by a negative average return on the preholiday, which shows a statistically significant difference from the mean returns on other business days. This is not surprising considering that DM is the preferred foreign currency for wage earners who are engaged in currency substitution behavior. 10 Results in the two subperiods (not reported) are not much different: Changes in free market rates are smaller on preholidays compared to the rest of the days.
----------------------------------------------
Insert Table 5 here
Summary and Conclusions
Presence of calendar anomalies in Turkish foreign exchange markets are investigated in this paper. Changes in the free market and official daily exchange rates between the TL and USD and the DM are examined for empirical regularities on different days of the week, around the turn of the month and before holidays during the 1986-94 period. The findings reveal that free market rates exhibit DOW and WOM effects. In addition free market DM returns display a HOL anomaly. Exchange rate changes in free markets on Tuesdays and Wednesdays are significantly higher than other days. A plausible explanation is that treasury auctions taken together with banks' management of their liquid reserves are largely responsible for the interday differences.
Exchange rate changes around the turn of the month exhibit an interesting regularity. They tend to be lower in the week before the turn of the month, after which returns are significantly higher for the first five days of the month. This anomaly may be due to the currency substituting behavior of individuals and firms for their short term excess cash. A similar argument applies to the preholiday anomaly, which shows itself as lower changes in free market exchange rates before the holidays. All empirical regularities found in this study are confined to free market rates; official rates do not exhibit any calendar anomaly, with the exception of the WOM effect during 1990-94. 11 Moreover, calendar anomalies are stronger in the 1990-94 subperiod than the1986-89
subperiod. This latter period is when the TL appreciated in real terms against foreign currencies, and there was significant capital inflows into the country.
Another important feature of the second subperiod was the magnitude of foreign exchange deposits in the banking system. Total value of foreign exchange denominated deposits reached that of TL deposits. This is evidence supporting the notion that foreign exchange became a store of value for short and long term alike, and a cause of the more pronounced WOM effect in the period after convertibility. Note: The first column denotes the percentage of government securities, i.e. T-bills and G-bonds, in total securities outstanding in that year; the second column shows the percentage of government securities in bank asset portfolios, percentage of foreign exchange deposits of residents in total bank deposits are given in column three, and annual inflation, measured as the percentage change in CPI from previous year is presented in column four. .
ENDNOTES
1 Some of the better known examples on calendar anomalies in the stock markets include Jaffe and Westerfield (1985) , Gültekin and Gültekin (1983) , Lakonishok and Smidt (1988), and Ziemba (1991) .
2 The month-of-the-year effect is not investigated because of the length of the sample period. Nevertheless, the daily exchange rate changes for months of the year was computed. No significant monthly effect was found. There are, however, observable impacts of specific events on some months. For example, the effect of the rapid depreciation of TL in April 1994 is clearly visible in April average, but when 1994 data are removed, there is no "April anomaly".
